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(57)Abstract 

PROBLEM TO BE SOLVED: To form fine thin-film 
patterns which are heretofore difficult to be 
manufactured by the technique using the conventional 
photolithography with high throughput. 
SOLUTION: In a method for forming an upper magnetic 
pole layer of a thin-film magnetic head, an electrode 
layer 21 is first deposited on a substrate 20. Next, a first 
resist layer 31 is formed on the electrode layer 21 and is 
exposed and developed. A second resist layer 32 is 
formed on the electrode layer 21 and the first resist 
layer 31 and is exposed by, for example, electron beams. 
The first resist layer 31 is again exposed and the 
development of the second resist layer 32 and the 
development of the first resist layer 31 are executed. 
The upper magnetic pole layer is formed by a frame 
plating method using a frame formed in the manner 
described above. The end on the inner peripheral side of 
the frame is regulated by the second resist layer 32 and 
the end on the outer peripheral side is regulated by the 
first resist layer 31. 
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(Al.O.) J:Dft*»tMi2*»rirr*. 

D&«?9£*?JI!4>TV5'-JI' H» 3 ZMffc?*. 30 
[0 0 4 5] Jfcfc, B2Kj*L;fc«fc3»C* TABS'— ;H« 
13©±i:, «W)ttbToT«^-;n*^y^it4 
*»j«-r*. ^c»c Tgp->-;PK^-v>yy^4co±jc, 

*«» IS©j^»C#ftT5«E#2#[a]®3 0fcE*S*i*. 
MRStT5K:«» AMRJjST, GMR$f, *5V>ttT 

mr (h>^ai«aiaMD SH^oasuasB*** 

TABS'- JH***v:/ll4©±K. MRXfSClftK 

icttttstt*— 6 t&mm 40 

[0 0 4 6] JfcK, -h8B->-JU H=** >y TTgl 7 <D±\Z, 

wmmfrtttv* n^m^tmmm^^\zm^^ 

fS-T. ) 8©^10l8a«t5. &*5, TSG&S 
JS8«, i0llOg8at, flB£f«JS 2 OS 8 bi5 
itfB 8 c £T*Mc3tt*. TWBtSJI 8©»1©I8 

ate. t£ftr«NK=i'r;i'®*ft< ifc-fiawrt* 
teSKSBasn-s. 50 



#18 2 001-265006 
10 

[0 0 4 7] Jfcfc, TS$®tfSJI8©JiSl©JI8 a©_h 
fc, Tg&S&ffiJI 8©I2©I8bM^18c &&&& 
*. I2©18bll TSB&ffiJI 8 ®fltffffift-&ft?j£-r 
-5. I8clt *1©J|8 a£fHfrrs±fl«tfEJI£« 

©ifi#©tt«lce«3*l«6. *2«DB8b<05-6±«a 
ffiSt^l$rTSBI54J-lC*Jt*«t#^tr6l®3 0 fcttRfcMH 

d- h/vr htt, 2 <?©&(»■««&?* v 

JMS*»6S««0«|**Tro*S (ft 3) £v>5. 

[0 0 4 8] T8&a«J18©Jfl2©Jg8 b*J;tfJi8 c 
tt, N i F e (N i : 8 OS**. F e : 2 0fi«%) 

&mfam&&&tt&-C&Z>N i Fe (N i : 4 5f 
S%, Fe : 5 5£t%) J5otSl:«toT 

FeZ r N^^T.A^^-r^.CtlCioT^l/Tfe.fc 
V>. £©<&£«>. iKfift«JKttdE<mtr««CoFe, 
C oXT^? r XtW&BVvr £V>. 
[0 0 4 9] @3CSbfci5i:, Mx. 

[0 0 5 0] tmM9(D±\Z, I8cWtb 

T, — flKA*]B 2 CDM 8 btS8 c £©«£«#«!; 3 lr, 

»i^3-f ;n o*jMrr«. ^3 (a) k&v* 
t, ttioait awtaon o*. ^izE-r-5»mB 

[0 0 5 1] 04ir^bfcJ;5{c, #1*. 

SCMP <fl^t8MOT») »c«k^T, T8B«t«JI8©Sg 
2©I8 b*5£t/W8 c*t@mt--&s-r, inn$ 

WlgbT. ^ffifc^fflft^il-rs. ZLJl-t?. 04 (a) 

1 O^Sffi-r-SiplCLTfciV^ 

[0 0 5 2] WZ. StbbfcTS5aSB8C9m2 0B8 
b*«katB8 c 1 l<0±lr, *fi»^!|sf«k0^:-5 

!E®¥^ i/7112 *^-T-5. 

[0 0 5 3] 5fclC, W^©fe*l:. TS15^B8{' 
*te€.)l 8 c ©±K*5V>T. IB®^^ 7^@12 

fc, Bm^-OH OWgi^gBl 0 a<D±.<DUtt\Z&\,* 
T, fB^^-v «y fm 1 2 ^«fc^il&(*S 1 1 &®ftm\ZX. 

[0 0 5 4] '£\Z. m5iZmhtz^oiZ, U&*r\y-f 

m\2<Dk.\z^-c, mmtm's Q-fo*>-tmmm* 
\z%>\y%m 8 c <D±<Dm^\zi>mx, m&ttn*. k> kg 
±mmmmi 3*Mf$.-rz>tmz. ««3-f;no©» 

^SBl 0 alr^3n-5«fc^lC«*® 1 

±a5aaffiB 1 3 «, Tscasn 8 \Z$$VZ>® 8 c ©±© 
je 8 ir*s^ss 8 c it&ftfeu ®t»w»cai(gsnTVi 
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stis. z<z>±®mmm i 3 ©fcja&wsKowrtt, & 
[0055]^ ±mmmmi 3^-7x^7 tvx, h 
x^>^-rs. %.\z, ±&mmmi 3&^ti 

B8©Sl2©Jg8 b©— gB£x-/^>;?LT, 05 
(b) ICStfcipah'JA (Trim) ^jfifTS. £© 
HUivPiSK ffitSS15^^^se^©/£^Dlr 10 

[0 0 5 6] JfclC, 0 6tC^bfc«fc?K:, 03x 

©*®&wjgbT> 0^b&v>*«jHAy K£j£/£-r 

•5. 

[0 0 5 7] **ifi©^lC^lt-5lfJtga^^^ KtiU 
£5Sma, MRif5t, «E<*^[«1®3 0{H!|©-gK**M 

R*T5$^T?Mrsjr-5J;5»ciBfi$n. mr^ts 20 

CF8BS&SJI8) £SWbTV»*. 
[0 0 5 8] lE^SflTtt* SVXattAftC&iesn, m 
#2tfS]® 3 OffiJl'^V^TSVMC^roJ-rsag^^ 

-^ft^*i4>fc < ^ *> 1 -o <om &-st»Tmmm 8 
£zf±&mmm nt, tsb&ss 8 ©ssessb^ t±« 

BESS 1 3 ©«|f *#fc©l«fc«ttSft;fclE«W s lr ? :/ 

«iii3©raic, cn&K#bT«»3nfctt«BTrKB- 

&ftfc«R=i-OP 1 0 t&WbTViS. 30 
[0 0 5 9] ^1C, 0 7:fc«fcU:0 8£#H8bT, ±BM 

HK*»*±a«awi 1 3 cdht»1/<k 
«t*. H7H:±a5«Es® 1 3 ©ia«<&^-r^«s, 0 

8 «h 7 KUstts B - B ' tt&£-*££©iB££ftft:»r 

®&5r:-r£^0-t?2&5. ts*5» H7*i^H8TH m 

T3RbTV»*. H7^«t^H8»r^bfcJ:5lC> Sfi2 
0©-kK«L Jb&ttffijg 1 3 Aa6o#felcJ:o 

■5. «M2 ltt, (Ti) , « (C 40 

u) , /X-VD-T (NiFe) ^©&JRK«fc-pTJBJ6fc$ 

^©^-jN-ttioT^snrviTfeivi. ii§2 1 

*>±&mmm 1 3 ©-«$£&*>. 
[0060] mmm2 i©±»c«. /t— vD-ff?©^jg 

**«ttflc.fc9fc.5±«HKffiJgl 3M»jft3ttTV>«. ± 
MM 131*. &fle**ffllBMC£B3n. Eft¥*y 
^112 (0 6 (a) £tf-bTT8B&<S/i8©Sg 
2<0l8b (B6 (a) #JR) tfcfGrrsWWBfl- 1 3 50 
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at, £©1BM#1 3 a©fltfttOT*JiB&tt£*f4H£& 

3 att— J6©tt*WU 3-*gB#l 3b©ttf*ttfftf 
^ 1 3 a©i[I,fc0'fc;*:£<fcoTV>.5. 3-^8&#13 
bttT*«WIB8lc»«SnTV»* (06 (a) # 
M) . 

[0 0 6 1] 07fc;fcVvt. A-A S«2 

0 ©If£££&0rlBft. MRSA^? H©«E##(ftSfi: 
&*. ^bT, C©*SM*t«r6l®fc*tt«±^«[«® 1 3 
©&<S8B# 13a ©«. tftt)%tMTw!l«. til 

[0 0 6 2] Jfcfc, 09&V>b02 4 4#ibT, 

jfi©^s&fc«s»ffli«&'\? Ko«abBrftK*w-*±« 

&SB 1 3 ®&j&£J£C'2V>TK91'r«. &43, 09)5: 
V^02 3lt 0 7iCi5tt<5A-A ' SS2 
0©ffiCfiiKftNfrBr&a;bTV>«. *&. KT©^ 

[0 0 6 3 ] *HJfi©^fiBlr^ttS -hSWKlSB 1 3 ©JEJ 
jftgffitrctt. ST. 0 9fc5*bfc«fc?»t> g«2 0®± 

01 OlC^bfckpfc. «gJI2 l©±J:iSfll© 
l/^H*I$bT, il©l/^M3 1*Mr 
•5. CCtlt -e9ttT, Il©l/^M3 1©J» 

[0 0 6 4] *HJfi©Jg|BR:*ViT, iiroi/^Ki 
Wf-f^ao^ hT&D, gigg. i«SL KrFI 

ft, *^**© 3 *©vvrnfc»afrr* *>©•£*> *v*. 

b^U SlOl/^bilTIl gigl, i«L KrF 
I+">V|/- tfft, ArFI*->Yl/-^, X*§1^© 

[0 0 6 5] »10l/i?7H3 1©^. « 

1 ©ki?X 3 1 ©T%»cM-rs^»tt4>®m*ii5je) 

Sl©l/^XH3 lSrDD^bfcO, fSKDV 
^XH3 1 IC^»Sj(gStbT'bitV». 

[0 0 6 6] 01 1 lC*bfc=kptC. ^ 1 ©Pv 5 

7.h®3 l*«3tr*. 01 1C*V>T, IW3 1a 

[0 0 6 7] ifci;:. 01 2tr^bfc«t^tc. ®ft^©m 
l©^XM3 14itt5. Z.<D&o\Z\sXrt&— 
= >^nfc^l©l/^H3 lltioT, JBIOW 
>?X httt»«:*»2©W^ hlCJ;oT^2©Wv 5 ^ 
h«*»J«f *fc»©«*3J«»l«*ti«. ^1© 
h® 3 1 ©t^M*<7 p-/x©*1.««©M«*«Jfe 

[0 0 6 8] ^ir. 01 3JC^Lfc«fc^lC, ^S/l 2 1 
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©W>*hJi3 2&Mf$T?Z><, ^©l^Xhte* Sgl 

$©gB#T«;jp<M*j£ti> j en^©gi5^-c«^<ife 

:fij$n<5. SlOl/^M3 1l:ioT^S 

nfc/^->fc:m*S#l©gB#KSil2©I^X h#AD 

LV>. ^CTH, -MttT, I2©I/^XM3 2© 10 
B%>JftV*SI5#©JP3£l. 3Amtt5. 
[0 0 6 9] Sfc, ^2©l^^7>h«, ggi, K 
r FX+'>Tl/- ifft, Ar FX*->Vlx— tfft, Xigi 

L#>b, »1©^H3 lCD@)tt^2©P 
MS 3 2 ©SfttSr^ttTfr? £ tatTfr-S J: "5 
fc, Sg2©k$?;*HC«Sgl©PS?Xh<hS&3^-r:/ 
© h © &m V> Z> <Dtim £ I, V>. 

[0070] ^mm<Dmm^\,t. ^io^xh 
m 3 i <Dmytmmit& 2©i/j?xm3 2 ©®#®«£ 20 

m 1 ©l^* h <DW& 2©l/5?XhiO *>i«i&gn?i& 

[0 0 7 1] @1 4I^Lfc«t^JC» S2©1/-^ 

XM32 £@}fe-rs. 014 fc&Vvc, 3 2a 

W.2V>V S J7. M3 2©^%©g*3nm^ 

[0 0 7 2] @2 4ll il4l;^Wc«i^1-¥I 
0T?a&5. 01 4:|3«ktf02 4tC^bfe«k^^. SI2© 30 
M3 2 Sr©)t-r^«««. !7 I^-A©|*g(lk£te 

»c»ji£;-r5««3 2At, yu-&<Dftm&mMz>m%i 

32Bi, T7lx— A©*MB]©®«K::fctt.54>&< 
SB©M«3 2 Cr*5. M*£3 2 CK^fcHT^©!^ 

XM32 £@#-r<5©«, ^r^m i (Dis^x hm 

tT, ®«3 2 C©^*Pim<tL, *fc*tl?c1iBff^ 
m.3 2 C«R(tTV»«. 
[0 0 7 3] #ftyg©J£ffiTte, aiSif@Tw«m2©^ 
h©«^ffiT^Stl^fcJ6, S2©l/-^hi:L 40 
T«0. 1 ymJ^TWiSi^m^Bj^^Ti^fflW^v' 
Xb^fflK «^»C e fc^T^2©P^XhJ13 2*® 

^•rs©***?*^. 

[0 0 7 4] %.\Z, 01 5\Z*iLtz&?\Z. ^1©^ 

^3 1 att, f&KDWX hB3 1 ©"5 ^©gftSn 

2 ©1^7. h@3 2 K.fcoTJB^Stt-5©-?. S1©I/ 
3^ HI 3 l«:£T|5§t£LT ! fe<fcU. *<DltV>. Z\Z\-C 
©il©Vi?XH3 1©«^©R(l:H 7f*;A§4 50 



<ftffl 2001-265006 
14 

[0 0 7 5] Il©(/^h^ g«g, IK. K r FX 
*->Vl/— tFft, ArFX^->Tl/-^, XgMg©* 

igs^tctDs-rs^ratt, -o©ss2oi:oti o 

[0 0 7 6] 01 6t^bfc«fc5»r> S2©l/i? 

X Hi 3 2 ©?|&£frVV ^©Ife, »1©I/^M3 
l©^&ffp. H2©l/i?XH3 24SStt5^i 
ICfctK I2©k^XM3 2©5^«3 2A, 32 
B, 3 2 C<D&fti)m£2tlZ>. Sg 1 <DW7, Hi 3 1 
©S«©1SICH, ^2©P>?X h 3 2 \Z&\,*Xffl&3 2 
C©gB#JCfgj££tlfcJL4>, ®«3 2 B©gfcmc^/£3 

nfe«€rabT, ?ii&&a*sg i ©i/^x hm 3 1 icjs 
u em«c«tD, $i©^xhB3i«ssn5. 

Sgl©l^XhJi3 l;W*£n-5£i:»;:J;»3> 71^— 
A©^VfiSt3&^^tC*5ViT, ®l©l^*hJ13 1© 

±\z&tELT\,*tz3&2<Di'~?xhm3 2hmmzm&t< 

tl-5. *-©*§^ 01 6\Z5jklsfr£ : 5\Z3&2<Dlsi?Xh 
M3 2i>V^-->if^i\. Z.<DW,2<DV s J7,Vm3 2 

\z^xm^ntz.vv7,Y)\^-yi>\ ±mmmmi 
3 &Mffrr2>rzsbizm^znz>7\s— Atfts. 

®J*tt£*t?«:7 v- A«, ««©»« 1 ©V">> 
XM3 HCioT^gStU rt«ffll©««l5*^2©^ 
^XM3 2 CioTS^^S^. 
[0 0 7 7] £43, g2©l/i'Xt-tIlC!)l/i?Xh*< 

raus«mrrrs«ksn*»'&icja, ^2©i/i?xM3 

2©Si#E£?gl©l^7. H3 1 ©gy&£|ip?N;:fT5 £ 
7#5y^m© i Sl/H©^* h£fflV^ »2©l/i?X 

fc. z\<om&\z\z. utn©i^i?xf-fe, s«t«tbT 

fflV^T^^BltgT$.^fc*, f 2©I/i?XhI3 2© 
I«tSl©V^XH3 l©S«l«rigNftCffp^<h*< 

[0 0 7 8] ^1'. 01 7 lc^LfcJ:5lr, 
felCtO^W^^bT, 3 3 *J&/£-rs. 

[0 0 7 9] 01 8{r^bfc«t5t. 

*5f2©l/-^XM3 2 tfiSf§S3 3©±K1, 
^f-f^O^SCl/^X h*M*bT, m3©i^^ 
XH3 44|g*t5. J*ClC, 01 9lr^bfc«t^lC, 
^3©Ui?XhS3 4 @19l;^T, ^ 

t3 4ali ^3©l^^hJg3 4©5-5©S3fc3nfc 

[0 0 8 0] ^IC, 02 0{C^bfc«t^C Sft&©Sil 
3©^5?^hS3 4<£^«l-r-5. dtllC±0. li£I3 

3 <D5*><D±wmmm 1 3 ttez>wft&m.o*K-i)W 

j^sns. 'A\z. 02 1 »c^Lfc<fcplc, ^x-/hx-v 
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[0 0 8 1] #C»v, 02 2 iCjfcUfciSK, m2<DUi? 

x hs 3 2 zmm-rz. &\z, 02 3fc^u*:«k-5«c, 

&ttH3 3&V*^£LT<:*>SU>^©K:MX 
y?>#\Z£t). Mam 3 3 ©T©ffl$#£W©W«JI 2 
lfcR&STS. £tlK«fc?K g&o&®tttJi3 3*t_hg&fi& 

«jb 1 3 tfc-s. 2 i t>m&ttn~e&zm&\z 
jisuaatssi 3«, *&m\z&\iznmrt?->iz*ti& 

[0 0 8 2] £U:ifcl8b*:<k5»C, 

±mm@mi z^yv-^-y^mz^xm^rr^tz. 
Mzm^tizyv— &tz&nz>tn-mM<D%ffl&fiii<o 

UVXh®3 lfcJ;oT«j£U rtJfM©Sa!aB£Sg2© 
l/^M3 2i:«koTSttT^5. £tUc.J:D, ft 

3 um«k o %*tE\,mmm#&m-rz>±mmMm 13 20 
*v^jk-^9 h-cwmTz>z.t.tfi»imzti.z>. z. 

[0 0 8 3] mmm : &yu-&tb-?gm-?Bf$.?z>m& 
\z\*. 7V- i±(Dn-m&ft\z&nz>vyxv 

^(Otzsb. ft#> liSofi?r^^S© 
h©?^, 71/- ACOrtfiS©^©^^T. 

mtt&B&?%tcit)\zi*n?mmyt&m^z>z\£tf%x. 

i±<nKM<D&&z@yt^%<&m&<Drctbtz7>)i>—y'v h 
i)m<&%. mx\t. wi/ic/cnfo^h 

z?x h&w<D5*>yi'-2*\zttfo-rz>®ft<Dmm&&* 

1 0 0 0 0 urtf-C&ZMZtth, fOl 0 OfgEtt© 

©a&w-r-s ^ p-A©*uM©ffi«£Sft-r -sfcfeic 

3 0 0P3MWS&£g-r-2>. 

[0084] z.n\z*tv. *mmv>wm-viz, m2<Du 

i?7H3 2©-5£:7l<'-A©f*jfl!l©flM£3 2A4g)t 

01 4*5J;tf02 4»CjSb;fc:«fc3l::'7l/— A© 
^»*lic**J:5«i:*«3 2 B©*§g^t5. <g«3 

2 BCD<(i«l Mmfe*n«+^TfeD, -?-©B&©®ft0 
SIJ3 0 0 urn'mg-tUQ. MT&<Dm.T&&%<D&fr 
f3.ib\Z0. 3#Tg»^7t'5. £©«fc?»£, *Hig 

[0 0 8 5] 0 1 4JC*bfc«fc^»r, A© 

nflJ©«^lC^ltS^2©l/^ hM3 2©/P3tt, 7 
ls~A®rt4g0lMfc£tt«tt2®l'5>;*hJl3 2 50 
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hmam-sizttmrz. «Eot, fi»oi5i:iii© 

k^Tv h*fflV^T7l/-AS^-r-5«-&Klt^T, W 
^7hB©ff£#3 O^gffilcM^-TSi. 

fc o oiXMrn 3 o x8fl[ic«^-r *. 3i o** £> 

t9jzfi©^fi=-T?«, 3 0 0 /iirfSffi©g)t 
®«K**U *90. I|lnj*tt3 2B©»te**lf7^■e■ 
^£&]^lIliJttKft^. 
[0 0 8 6] *HIOilTtt, *^T?m2©lx-^ 
hS3 2$g^t5ui:ia5, Sg2©Pv>XMI3 2 
©JPSl. 3«m©i:€rtC. BHEflK^- 1 3 a\Ztt!&?Z> 
g&#©*ia<0. 1 6 /im©7l/-ASffSt5J:t^ 
-€-©*§*, ifi*i0. 1 6Mm©83ia^l 3 a* 

[0087] *mm<ommz&\,>-z. mmm2 1 
iz&fgm&ttnzm^rzm&izte. 023^^5 
i', m&m3 3 <DT<D&ftsm<Dw.mm 2 i£i&3j-r3. 

(Ti) ^©#ate&S#**K:«fc 

oxiii2 i*^-rn«, @tti3 3©t©sb#£a 

[0 0 8 8] #5SJ6©JBfiS»;:43V>T, gll©^ 

xhji3 i*s2©^M3 2\z&w*5-z.-r\zm 

M-v^zm-grizte, ^loi/^h^f^ysop 
v'X h£L-T*><kV>. -MtLTH Il©P-7Xh 

[0 0 8 9] J&lOUSJXhfcJfcff^l/fflOl'S^h 

£fflv>*>»£-it:fctt5Jtg|$&«jl 1 3 ©j£M£;tf*fe-m> 
011 1'^bfciSirisv^xm 1 ©1^7. H3 1 ©@ 
ft^<h#«ft«*£<h£Kte£-a\ Bl 5£j*Lfc£ 1 
©!/>>7.hJg3 l-x©gft£«BSU 016t£^bfc|g 

1 ©i/v'x 3 1 ©stie*. ^ 1 (dv-jt, vm 3 
1 ©ts)jsitce€r»^n«, ioisi^io^xh^ 

[0 0 9 0] [^2©mfi©^SI] X\Z, 02 5ftV>b 
03 8*#SSUT, *%^©^2©Slig©^lilC^«)^ 

ataia^y H©Mjfi73ffiic*5^s_hgBa®/i 1 3 ©^ 

Tjffitr^V^TUi^-r^. @2 5S:V»103 7H 

07lr^lt-5A-A '«l«r^, S«2 O©0»CSit^: 

©^j£7jfe©i&«8£*taT^5. 

[0 0 9 1] ^M©^ffi^*^«>JbSI5©®e 1 3 <DB 
^77»-C«, 01 0»C^Lfc«fc^lC, S«2 0©±ir« 
ffi@2 lSrjfcJBIU «ffi®2 l©±lr4?^5 i w> r S©l/ 
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^Hsi^tTi i©i/^xM3 l^fstsis Mn?mmu*?xh&m^z>%<Dftz>. z.<Dm&\z 
[0092] *mm<DBm-v\*. @2 5«c*bfc h^&9K^-r«tticj:b«fiA2 i#mr*u mmm 2 

I10^7M3 1SI*T5. 01 1 1:1*3 1 1:^512 ©k^ M3 2 0^ftt«f§ 0 

V>T> fl^3 1 a«> Il©^XH3 1©5"£©@ *:<DltSb. 212 <DU*?X hO^.JC«toT7 V— A£flH$8 

kS?X HJI3 l©@ftM«©*Wig&a*, -7V-K<»nn T, X-/^>^*<S2 0I^^ht«S^2 lODR^W 

8B£fl.S8B<t©fWK:<3J;?J;rrs. *>&:7k-ArtK:«AU ±SB&«/i 1 3 £xy^>£" 

[0 0 9 3] %.\Z. 02 6 IC^Lfci^lC, ®^©^ ttti5. 

lot-^M3i*Sftt5. jfetr, 02 7»^bfc 10 [0 0 9 9] Cftic2tu *fm<r)wm\z£.t\\i. 7V 

^\z, mmm 2 l&xzmioi'&xhms i©± -A©^«^©iB#atmi©k-;?;*hJi3 naoti 

\Z. ?&2<!>Uz?Xh&m?fcVT. %2<nW7, YM3 2 J5fc£tl.5©T% Z<D?g 1 <DWX YM 3 HZ &r>X7 V 

[0 0 9 4] 02 8 IC^bfc<fc^JC. 3?2 ©l/>? [0 1 0 0] X.iZ. 03 2 tC^bfe«t pJt, 

XM3 2Sg*tS. 02 8K:j3Vvr> fj§3 2a S&ttJI 3 3 ©±KSg 3 ©ki?7. h*i*lT, %3<DV 

«. S2©V5?XhJ13 2©5-£©g#£:nfcSB#£jr; S?XM3 4!&Mn. 03 3 K^L-fc.J;5 

1>TV>5. fc, I3©^Xh@3 4 4S*t5. 03 3lt*Vi 

[0095] 03 8 tt % 02 8ISl/fcttI^t¥S T, #^3 4all &3<Dls~?X hS 3 4©5^©@:ft 
0T&S. 02 8i3,fctf03 8C^LfcJ:5C 312© 20 $nfcgB#£;SL-TV>-5. Jfcfc, 03 4l;StfcJ:5 

i^x hji3 2*m%tz>mm*. yv—L.<onm^ »c ®#&©3i3©k>>;*.hji3 4£3Mrr-5. jimc 

\z%ii&'fz>ffl$.3 2 At. yu-Avtt-m&mmzffiiiL .to. m&m3 3©5%©±mih 3 t&sgfca-^ 

32Bi, z>V-J±<nKW<Dmmz&nz>'ptz< I5^-«$n«. #.\z. 03 SK^LfcJ;? 

8B©M*£3 2 CT?&5. ifc, H3 8lc43ViT. «F^5 \Z, >?i y hX»f>dfK J: 0 , ®fteJ13 3©?-5, ^ 

l«7l^-A©^M^*^b, #^5 2fct;7k— A©I*J 3©k5?x hS3 4»CJ;-g>*A— tCi^TStenTV^ 

J18B£^U ^5 3tt|gl©ki?;*. b»3 li!2© V^H^3C5)-*^4-r-5. 03 6tC^bfcJ;5 

^7,H3 2i©«#**LT^. IC, 7k- A£f!litrr-5. &tC. i3 6l:*Uc<t5 

[0 0 9 6] ^IC. 02 9 tt^bfc=fc^l', fc, W&M 3 3 £VX^ <t bt-f U >if^<D H 5 

^.hS3 lfc*fU «g@#£fr5. 02 9K43Vvr. -f x-/^>^Jc«k 0 . mam 3 3 ©T©SB#W41-©*& 
«f§3 1a(i Sl©l/^M3 1©^?©I)t3n 30 g 2 1 £Rfc5fe-T-5. itltC«k 0, Sofc&ttJI 3 3 **JL 

fe§15^4^LTVi-5„ *HJfi©^fi8T»4, 7P-A©^ gBJ&gJl 1 3 tft-S. **Jg©^ffiT«. ifg**0. 1 6 

mj©g&#&SS 1 ©l^X hm 3 1 -Cffiffc-TZtztb, Z. «m©ilM l 3 a ^WT^ -tg&ig&Jf 1 3 *WfcT 

ci-c©mi©pi?x hS3 i ictt-r-ss^te. xt^a -scitdfr^fe. 

^©SS»r±0> V*^&f*LTfr5. [0 10 1] *nM<D&m\Z£tH-£. 71 — A© 

[0 0 9 7]&C. 03 OlC^bfccfcolC, Sg2©k>> ^ffi«©gl$#£mi©kS?;*hJ13 ll:i^T«^lfc 

^. h@3 2©a#*frV^ -?-©l£, S1C1/-7XH3 ©T\ 7 k— Art^©x^>y&©@:fe£B£ 

i<Dm&zfto. emtio, ^fi«©si5»^i©k t?^, ±scssaei 3&mm£<Mf&-rz>z.£i)i-zg 

YM3 1 KioTUrtSn, rtJt3<H©SB##Sfl2© -5. 
l/^X hi 3 2 i:ioTl^^nfel/i?X h/^->*t [0 102] &nm<DMm\zi$\,*T, y V — A© 

m&zti. zntf±$&mMmi 3 tcwzm^ 40 ^fi!i©^ac&^-rsfeje)i'^i©k^ hp 3 i=& 

^57l/-Ai:ft:5. *||Jg©^gg(c*^S7 k-A g)tt5Iitt, f 2©l/-7XH3 2©/^-">y 

©JgJ*73>£te. *S@2 Uc^-T«.S2©k>?7> hJS3 X@©WJCfToT%>J:Vi„ *Hli©^SI»C*^-5^©fi!l 

2 ©*»tt;WBV»»&*», ^2 ©kv^T. M32 ©«^, 1 ©IIJS©^ffi«i:l^«|-C* 

12 i i:»LTft^Wcy/-i7S#Atl,i s„ 

[0 10 3] [gl 3 ©fyg©Jggg] ^td. 0 3 9^V^L 

[0 0 9 8] 03ii;SLfc<t5l:, ^feo^- 04 9^mlt, *%^©^3©HiS©^®ir^-g>^t 
j*<rJ:D®E14«)(sf«r^L/T, JKttM3 3*^fi£T«>. K©ffljg7jffiK:*3l73±gBi8fiiJI 1 3©^fig 

-MtUT, W,mm2 KDttntLTK i& ■%mz-3\,*T3im'?Z>. 039^V^U049«, 

5 0I1X« Fe#5 0aS%©^-VP-f (N i F 0 7 K:fett-5A-A ' S«2 0©®tSit^ 

e) *fflVi, m2©k^Xh«Cfl:#itifi^©^^^^ 50 S9fB*^bTV^. ^T©Si^«. *HJfi©JgS§ 
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[0 10 4] **tfi©»«Ttt, ^2<DVV7,Y\Z^ 
J-J-JmnVVT, hfcffllATV^. ^T-f^iOl/S? 

© 5 -fe ©7 J±mfr<Dfr$:&%Tn\t7 I^-A£f£§J 

#*.7c *) » «ff M 2 l fc*rr*«SHfcWSTl/ & D 10 
*©*:», ^f^^S©^hSfflV^7 

[0105] *nm<DMi&\z&\?z>±mmmm 1 3©j£ 

Jte!fttTr«, H2 6fcjftL&.J:3fc. 3S«2 0©±fc« 

5?Xh4M*l/TSl©l/y7H3 l&ftM&L Mil 
©l^X MI 3 1 fcftXU @5t«©^ KDlsVX bm 20 
3 1 4att«IgiTtti2 OilOJgffitMST* 
S. &*, *HJfi©^T?«. JKlOl/^hS 1©@ 

LV*. 

[0 10 6] *36*©»«tr«. 03 9fcj*Lfc 

tii2 i*ij«lioi/j?7 hJI3 i©Ji 
fc, Mf^7"M©S2©I/-7Xh4MbT < #2© 
l/i?7H4 2 

[0 10 7] 04 0»C^bfcJ:^JC. £2 ©US? 

XM4 2*g)tt5. @4 0IC^T, «f§4 2a 30 
«, *2©VS?*hS4 2©3"&©«3tt3*lfc«3-*j* 
bTV>*. *5fe»©»ilT!tt, 12 01/-^ M4 2© 

1 £*2©P5>*h»4 2©»#IW#fcfcHSnfc«* 
«a^©«fc^»C, »lo^K3 1©S#®*£ 
©^HaB*7W-A©rt«85»Cjfi<!^*J;'5»c-r*J:t 
»C«fc9, £1©W:* hi3 1 t^2«l/-^7>hl4 2 
©*JMB##7l/'— A©rtffl«KjS<fc*©T» 312© 
WTs hS4 2©gM«&'h3<tSCii<Tt, @ 

Jg2©P5?Xh 40 
@ 4 2 fc*fr*«te©BRictt. S6i43J;tf3S2©S|jg© 
mffitteg&'K 7^-A©*fl*tt*Stt*tt\ KI2 
©l/^M42*«lffll/-7XM3 1 

[0 10 8] Jfcfc, 04 1 iZ^:Vft^^\Z. 

xbm3 ikku wfl«3te*fr3. 04 ic*vvr. 

«F-^3 1 att, fl©l/-^H3 l©3^©S)fc$n 
fe«»ftwl/TV>6. #*tt©»(BT!tt. 7 I/- A©* 
fflmcDffiftZfg 1 ©WS?* M3 1 T^fiKf-Sfc©, Z. 
ilT©^ 1 ©l'^ M 3 1 l:«t58)tll 50 
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[0 10 9] 04 2te«LfcJ:'5fc, «2©l/i? 

XhB4 2©^fc*ffV>, •?©&. f 1©P^H3 
i©3M*£fr3. ^meitK J|.Mi©ffiMil©l/ 
5?*hJi3 lfcioTMsn, rtffi«©S&#a«JfS2© 

*«»rt*n> crufS-kmMi 1 3 *m&rrz>itv>\zm 

[0 110] Jfcfc, B4 3l3*lxfcJ:3fc:* «ftti>o« 

mz*. oatt*m««KbT, Bttt« 4 3 t»i«t«. 

^ic, 04 4fc^U&«fc5fc, A£fifcttJi4 3© 

-tlC «^.«#^r-f 7*S0f 3 ©V^7> h 41*1 
T» f3©^XHi444i)rr5. 04 5 K 

^LfcJcSK:, 5|3©1/^XH4 4*@^-TS. 04 
5K43V>T, t§4 4aH, ^3©1/^H4 4©5 
•fe©S^$nfcgB^«r^bTV»S<. 04 6K^L 

fcJ;5tc, @^&©Sg3©i^xbS4 4*?i«rfS. 
ZiniCd;D. S8ttS4 3©55©-h«8&gJIl 3t&5 
&ft&m.5%n—i)Wf£2tiZ>. X\z, 04 7ir^Ufc 
«fc5K> >)i*/Hyf>^;j;ti, SBttJi4 3©5 

Sg3©I^XhJl4 4K<fc£;&/V-KJ:oT?gfc>n 

.fc^tr. ^-ASriiJgrrs. ^Kl. 04 91C^bfcJ: 
&&JI4 3<&VX^iUT-ft>5'J>^©H 
5-fx^^>^rJ:t), att^4 3©T©^«n©« 

mm 2 l&mn-tz,. ^nic^t), ^ofc®H4S4 3*i 
-hflHBM 1 3 tttz. 

[0 111] #§Hi6©?§^Tte, SBl©l^5?X 
h £ LT y # 9 y ^ & © i flUB^-?- ~?m<D h 
£fflV\ ^2©l/^XhttT#'JhKn+->Xfl/> 

113 Sr^-T -5 CltlC^O. 1 ^T^fc 0 ©@3teB#ra 
1 tmrtT, 0 . 16m m©aSSB4J" 13a4t 

[0112] *mm<DM&uzi$vz>^:<Dm<Dmf&. &m 
*3«fc^*«^ 1 £fctefg 2 ©§«im©^&£ litres 
•5. 

[0113] ts*5, *^«±fss-nis©^ffitriE^$ 
ti-r. a^©^K^pj«g7?*-5. &2*ffi<DMm 

\Z&^T, « 3 © MJ*^r>f 71©l/yx 

[0 1 14] £tz, -kf2#Hlfi©JE5S8-T?te> 7 1/— AlC 
*3WS^Jlfl!l©®a5©^^2©Pv J X hfilCctoT 

S^bfc^ 7l/-A»rfe^rt^«I©««5©-gC, 0»l 

^.«aag|5»J'm-rsgl5»©^^2 ©I^X hgJC 

[0115] ^M©^sit*5its^ 
1 ©p^x vmt.^2<DW7. bmoi&mmmmiztj; 

Zm&hStt. mXM, 2fi©71/-A*fflViTM«© 
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X hJgltJ^T^UTfcJ;^. 
[0 116] g-fc, **W»4. 

[0 117] #fg9!te> ±««E«S^¥JH^St? 

mzMsms oic*bfcJ:5icBftb&JiTf*«> 

[0118] imwz. ±w®Mm**ime>m\z 
£-Dxmf£2nz>m&Khmm-rz>z£&'v£z>. t© 

SB©@ (bfrtt^m lt«k 57j}£lt J; o Tff£T5 «t 5 It 

[0 119] *»»HU S®*T©h5y^®* 

±«8«JlTrttfc<, TSB&«Jl©&ffia!tf)'ttcfcoT*fe 

[0 12 0] 7k-AJ6o^felt«ko 

[0 12 1] Hit, *3WItt» 7 k— Atto**©?!' 
— A©fPM»tPS£t% lyf>mXAyMftfl 

[0 12 2] 

[5gBgog,*] J£Ui&tPIbfcJ:31t, «lsfc»lfcv»bl 

3 ©vi-rn*Mtiaa©p^x h/t^->©^^»t ^ 

ntf, ^2©!^* h«©/^-->^ltJ:oT, ws> 

X hA^->lC^lt«»m2©^=£«»Mlt^-rStt 
*^fillt?5:^. Sfc, P5?Xh/1^->lt*5lt^mi© 
$SSSB«. mi ©^XhJItt«fcr>-r&5t£n£©T, x 
h£&T£*5t£fc<^J&T3t£a*«5Jfilt 

[0 12 3] £7c, Sf*lS9i:«©V^I'/t^->0 
jgfi£7jfelti:mi. ^©l^T.hw&ttfcJgl©^ 

xh«tt) , bi£<bfc©-e, mi ©i^x vm\z^-oxm 
^tlfcS2 ©kv>7. hesr^-r^fe*©ffi«itm2 

[0 12 4] IS#JH1 1&V>L 1 3©VvTftjWt 

ise©k^xh/i^->©^jE£*ft»tin«> ^2©^ 



>?Xh^«TiKlt«fcoT!S^-r§J;51tb^:©-C> SS2 
©l^7 > h£«^i&ltJ;oTg#-r&t£lt e kD> =1:0 
IStfifr kv'X Yrt? - >&^-TS £1 § £ V>-5 

[0125] is.it. nami zum<ovvxYn^-> 

©^7jfe(t<tn^ il©I/^Xht»2 0l/^Xh 
*t, *»t«^«llt±oT^l/> Jl^SglWkv'Xh© 
>Er*«JR 2 01^3?^. hiD ! fe^mT*^«k'51tbfe© 

io &m£#-rs. 

[0 12 6] *^©»|g/t^->©^77felt 

±n«, ^w-A*o^feitj;t)^)SA^-> : &^-r 
*stt««bst-5 t: £i>mmx&-o ftfimtenmrt?- > 

[0 12 7] *^W©»lKa^^y F©»S67J*£ 

20 i'J;n«, yv-^thx. 

©m^7jfeitJ;oT^^n^i/^x hAf-y&m 

^TS<t51tbfc©T, $£*©7* h'JVy?7-f — * 
[0®©fMi£l&fp§] 

[0 1 ] *SgW©m 1 ©*JS©JB^»t^SS$JSIffi£^^.y 
H ©9SB7j ffiltiJ It £> — X3§*^T»r ® 0-C&-5 . 
30 [0 2] i 1 l:i<lS4^t5fc!&OBrS0t* 
•5. 

[0 3] 0 2lc^<x«£Ifc^£*:i>e>©»r®0-e& 
[04] H3K*£<lS£!ftgrr-5*:«e>©»r®0-?& 
[0 5] 0 4(Ci^<I^&ift^-r^fc*©»f®0T& 
[0 6] 0 5lC«a<X@Sitt^-r^fc*©»rS0T* 
40 [0 7] 0 61t^Ufc^J8®E^^^ F\zm-tZ>±&MM 
[0 8] 07tCi3l-t«>B-B 'i^<&-^*-S«©®ltMil 

[0 9 ] &&m<Dm i ©gij6©migit*3tt3_hgefiBj8J! 
©^77j*©^is*st-»fS0T«>-5. 

[010] 09»^<lS£I&f!t-£fcae>©#rH0"?* 
[011] 01 Oltif^<lS*l5iBJ-r^fc«6©»f®0-t? 
50 [0 1 2 ] 0 1 1 (t^< XS*i5iWr«)fc«)©»fH0T 
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$5, [03 8] 02 8IC*lsfcttll&a;'*'¥BBrv&S. 

[013] 01 2{O^<Ig£!&^T-5&J6©»rH0T [03 9] 3 <Dnm<DWm\Z&l l f%±&mM 

[014] 01 3\zwi<T.m*tftm-r%tttb(Dmnm~? [040] 03 9\zm<i:m*$5Lw-rz>fr&v«ift®-z 

[015] 01 4\zm<r.m*?simT2>r£ti)<Dmmm~c [04 1] 04 oia^<x&&i&w-r3/cg>©j|ff®0-T? 

[016] 01 5K^<x@^ift^-r-g.fcJ6o»f®0T? [042] 04 nzm< nm^m-r ^rcaxDmrnm^ 

[017] 016 \zm< is&iait ■sfc«e>cD»fS0T 10 [0 4 3 ] 0 a 2 c«< x*i£ifci3rr-5fcje>coisFr®0-e 

[01 8] 01 7\zm<x.m : £iftm-T2>tzit>e>mmm-e [044] 04 3i^<xs*gft^-rsfc«&cD»f®0-c 
ass. 

[019] 01 8»CM<XSSr^EH-r^fcJ6<D^®0T [045] 04 4 J'^< X@&Si^TSfcJ&O»r®0T 

[02 0] 01 9»Ci^<X^&lii^-r«.fcJe)O*r®0T [04 6] 04 5 \ZWt< X*§£l&f5iT5*:J&<Z>il?r00-C 

[02 1] 02 OICii&<X&£f&W-r-5&#<Z>»r®0-e [04 7] 04 6 XS*^T-&fcJ6©»f®0-t? 

[02 2] 02 1 lO&<Xg£i&l5!-r3fc&©#r®0-Tr 20 [04 8] 04 7 Kitt<Xg£I8^t-£;fc&©»rB0-r 

[023] 02 2\zm<TM*WLm-tz>tc.#><DWimm-c [049] 04 ^\zm<TM^wm-r^>t^o)mm^ 

[02 4] 01 4lC^bfcttffi£irc-r s P®0TN&-5. [0 5 0] t£*©#®H&|a/\y F'tD—fclfc* 

[025] ^SmofH 2 o£;Hro&lllC*lt«-httttff i2J D X^X^T^nmx 
iOfS£*ttO-lS*St9tiB0T*5. [05 1] 7V- &tb-D&mz£.~oTm&m&Bf$.-?Z> 

[026] 02 5 \zwi<n:n&mw?2>tctb<DWiffim-T? t^zm^^ti^yu—^—m^-T^.m-c^^. 

[05 2] ^©7l^-A#o£fe£^fc8&SJS<£>^ 
[027] 026ti!< XS*ift^-r^>fc«e>©»rB0-e &Jife<D-- Ig^^tStBHT^S. 

30 [0 5 3] 0 5 2lOf*<XS£gfc93T-5fc«><Z>»rH0-? 

[0 2 8] 0 2 7Ki^<Xf§£ifc>8-r£&J&©l£r®0T 

[05 4] 05 3^<xs*ui^-r?)fcje)©»r®0-e 
[02 9] 02 8\zm<j:mmm-r^ftif><Dmmm-c &z>. 

[055] 054 \zm< nm&mw-rzrzitxDmmm-e 

[03 0] 02 9l;d£<Xfi£i£9f^5fci&(E>»r®0T 

[056] 055 \zm< xs*ift^r-5/fc»e>©»fB0-c 
[031] 030 \zm< xg4t»^-r^fc«e>c5WfB0-e <&s. 

[057] 05 6 tCj^< XSSrUi^-r§ifc8e)©»fS0-C 

[032] 031 \zm< lS4iS«t5fc*©»rI0T 
$,3. 40 [0 5 8] 0 5 7ICM<X&£iftirr-5fcJ6©8S'r®0"e 

[0 3 3] 0 3 2IO!£<Xg£g&lET&fcJe>©»r®0T7 

[05 9] 05 8^<XS«r^t--5fc*©8ffH0-^ 

[03 4] 03 3tCi^<XS*lft^-r«.fcfeO»fffi0t? 

[060] 059 Ki$< Xgfci&HJTf £fc«>©ilf®0t? 

[03 5] 03 4 \zm<TM*tm-?z>tcib<Dmffim~z &z>. 

[0 6 i ] 0 6 o \zm.< jLnzisiwr&rcitxDmmm-? 

ffl3 6] 03 5lCi<Ii^T5fc*O»rI0T &Z>. 

$5. [062] 061 \zm< x.m&mwrz>frtb<Dwmm-e 

[03 7] 03 6Ki$<Xg£i&BB-r£fca&©#iB0-C 

50 [#^©ifc93] 
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